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ccepted 3 December 2013Biology’s era of “Big Data” is well underway, with plum-
eting costs of DNA sequencing, gene expression and
plicing analyses, and similar technologies bringing us an
nprecedented understanding of information ﬂow within
he  cell. However, these new insights must be combined
ith a detailed understanding of the physical processes
nderlying these systems. Similarly, rapid advances in our
bilities  to create and manipulate nano-scale structures
ust be matched with abilities to observe these structures
nd  their interactions. With this knowledge, candidate
echnologies in ﬁelds as diverse as drug delivery and semi-
onductor design can be properly understood and reﬁned.
Developments in light microscopy continue apace. By
llowing imaging at sub-wavelength resolutions, super-
esolution ﬂuorescent microscopy (SR-FM) is gradually
ridging the gap between traditional FM and electron
icroscopy. While the various techniques have their own
imitations in temporal and spatial resolution, or in require-
ents  for extensive image processing, in combination they
re  continuing to yielding extensive and valuable data on
rocesses  never previously visualised [1].
In electron microscopy, the Transmission Electron
berration-corrected Microscope (TEAM) project have
ecently determined the source of their long-term prob-
em  pushing resolution past 0.5 A˚. Based on this, ongoing
ork to minimise the effect of thermal noise in their chro-
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Open amatic aberration corrector may  ﬁnally allow imaging at
sub-atomic resolution [2]. However, even operating within
these  limits, a recent demonstration of 3D atomic-scale
imaging revealed in detail dislocations within platinum
nanoparticles [3]. Emerging techniques to efﬁciently gen-
erate  electron vortex beams within transmission electron
microscopes using holographic reconstruction [4] and
aberrations in existing lenses [5] raise the prospect of
nano-scale mapping of domains’ magnetic states, and
manipulation of nanomaterials. Materials scientists will
also  welcome recent work on reconstructing state mixtures
from  diffraction measurements, permitting the relaxation
of  the more stringent limits in ptychography, such as beam
coherence and purity or immobility of samples [6].
Combining the best aspects of the diverse techniques
available to microscopists, advances in correlative imaging
show  little sign of slowing down. The correlation of multi-
colour, sensitive (∼20 copies) ﬂuorescent microscopy with
the  spatial precision of electron tomography allowed
detailed, 4D imaging of relatively rare cellular processes
such as HIV binding to the cell surface, endocytosis,
and the growth of microtubules [7]. More recently, a
combination of FM with energy-ﬁltering transmission elec-
tron  microscopy (EFTEM) has allowed examination of
ultrastructural details of subnuclear compartments and
domains thought to be involved in regulating gene expres-
sion  [8]. Routine adoption of this technique has been
hampered partly by the labour-intensive process of mov-
ing  samples between microscopes and reacquiring regions
of  interest. However, continuing advances in the design of
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instruments combining FM and ET raise the prospect of
routine  correlative imagery, working at the full potential
of  both light and electron microscopy [9,10].
The ﬁeld of microscopy is in a period of rapid evolu-
tion, with its core technologies and techniques becoming
ever more sensitive and diverse. These have made new
advances possible across a wide swath of research disci-
plines,  demonstrating that microscopy is as important now
as  it has ever been.
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